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Fundamental SAM functions

generalSAMshapeandsizeare maintained despitecontinuou§ .
primordia initiation at the periphery
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Fromaxi-symmetricto a-symmetricapical
domes

A relatively smallSAMSs
A fewer symmetryplanes
A SAMshaperelated to phyllotaxis

Anagalliswith two a-symmetricArabidopsis
symmetryplanesand with spiralphyllotaxis

decussatehyllotaxis
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Formationof SAM/primordium boundaries
leadsto partitioning of the SAMsurface

unique Gaussiarcurvatureandcurvature
directionsat boundariesmark

singleboundaryat vegetativeAnagallisSAV

VS.

doubleboundaryat ArabidopsisSSAM in
reproductivephase




AnagallisSAM invegetativephase increasedGaussian
curvatureat the site of leaf primordiuminitiation
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AnagallisSAM invegetativephase final surfacepartitioning
markedby creaseformation (negative Gaussiarcurvature)

Kwiatkowska &umais2003



ArabidopsisSAM inreproductivephase more than one -
boundaryisformed

Kwiatkowska 2006



M/bract boundary
M disappearsn ColO but
»V)§ not in bract suppressiot
mutant

il 1stcreaseat
‘}N SA

2nd creaseat SAM/FM
; puchi



I Fundamental SAM functionselfrmaintenanceand

primordium initiation
I Fromaxi-symmetricto a-symmetricapicaldomes

I SAM/primordium boundaries partitioningof SAM
surface

I Relativeprimordiumsize the problem ofprimordia
packing

I Phyllotaxyat variousscales from apexto elongated
stem



Differentrelative primordiumsizesanddifferent primordia packing

In A. thalianainflorescenceSAM

Col-0 Ws Ler cuc2 cuc3 bot1-6
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angular primordium width [o]

100 - . . . . .

80 r .
60 -
40 + -
20 + -
i 100
0 1 1 1 1 1 | ™
1 2 3 4 5 ¢
plastochron age oy 80 [
‘;‘ "
o
® 60T
+ Col-0 g
+ cuc2 cuc3 'g
------- Ler E 4
Q. B
—¢-Ws 2
®© 20
—4— bot1-6 o |
— § - bot1-7 . . . . . .
0 1 2 3 4 5 6

means+/- SE plastochron age




angular primordium width [o]
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cuc2 cuc3vs. ColO:

A absoluteSAMsizeincreased but notprimordiumsize

A smallerrelative primordium sizeaccompanieslenserprimordia
packing(higherContactParastichieparoundthe SAM g col-0

[lcuc2 cuc3

3:5 3:5:(8) 3:5:8
contact parastichies
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Primordiapackingand phyllotaxy at variousscales
from apicesto elongatedstems
Arabidopsis Linum




How are nodes& internodesformed during shootdevelopment?

Distichousprimordiaarrangement(peaPisumsativumn:

alternating wedge-shapedfuture node and domains
differ in ratesof celldivisionsand growth
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More complexcaseof spiral primordia arrangemenin Arabidopsis
inflorescence

primordium boundaries abaxial of F1 and adaxial of B8limit a part of
two future internodesin elongatedstem (exemplarycellg




. and invegetativeshootof Linum

STEM UNITi®Linumapexspan7 future
Internodesof elongatedstem

Eachunit isdelimited by:

A adaxial primordium boundaries and
contact parastichiesn apex surface

A stem radiiin shoot interior

Meicenheimerl992, 2006
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Stemunits are maintainedin conifer(e.g Piceg twigs X




Stemunits are maintainedin Arabidopsis cuc2ucs3,
which affectsthe elongatedstemphyllotaxy




Elongatedshoot phyllotaxy ¢ divergence measured along
unidirectional helix
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Anglesaccompanyinghyllotacticpermutations
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frequency (%)

frequency (%)

Shootapexversuslongatedshoot phyllotaxy in Cot0 andcuc2 cuc3
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Gaussian curvature (um )
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At cuc2 cucSAMboundaryformationin slightlydelayed
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10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
distance from SAM centre (um) distance from SAM centre (um)



A increasedSAM size €

and densepacking
of primordia

A delayed formation of
adaxial primordium
boundary

A unrestricted growth and
divisions of node cells

A pedicelstem fusionand
maintenanceof STEMJUNITs

Higher probability ofphyllotaxy
permutations

ArabidopsisSAM:

minute aberrationsin
timing andspacingof
primordia initiation
[bpermutations



but in others,like
Anagallis
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